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AMENDMENTS TO THE CI, A IMS 



This listing of claims will replace all prior versions, and listings, of claims in the application. 
Listing of Claims: 

1. (Currently Amended): A clock distribution circuit comprising: 

a clock source to generate a clock signal; 

a clock divider to divide the clock signal and produce a divided clock signal, and 
including a flip-flop that introduces a clock-to-Q propagation delay to the divided clock signal; 
and 

a delay matching circuit to distribute the clock signal, and to introduce a second 
propagation delay to the clock signal without applying the clock signal to a flip-flop, the second 
propagation delay substantially matching the clock-to-Q propagation delay introduced in the 
divided clock signal by the flip-flop, 

2. (Previously Presented): A clock distribution circuit comprising: 

a clock source to generate a clock signal; 

a clock divider to divide the clock signal and produce a divided clock signal, and 
including a flip-flop that introduces a first propagation delay to the divided clock signal; and 

a delay matching circuit to distribute the clock signal, and to introduce a second 
propagation delay to the clock signal, the second propagation delay substantially matching the 
first propagation delay introduced in the divided clock signal by the flip-flop, wherein the delay 
matching circuit includes: 

a multiplexer having a select line coupled to a clock source; 

transmission gates within the multiplexer to substantially mimic characteristic of a slave 
transmission gate in the a flip-flop; 

inputs coupled to the multiplexer to substantially mimic characteristics of a master output 
driver of the flip-flop; and 
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an output coupled to the multiplexer to substantially mimic characteristics of an output 
driver in the flip flop. 



3. (Previously Presented): The circuit of claim 1, wherein the delay matching circuit 
substantially mimics current sinking and current sourcing characteristics of the flip-flop. 

4. (Original): The circuit of claim 1, wherein the delay matching circuit substantially mimics 
output drive characteristics of the flip-flop. 



5. (Canceled). 



6. (Original); The circuit of claim 1, wherein the delay matching circuit includes a multiplexer, 
the multiplexer including a select line coupled to the clock source. 

7. (Original): The circuit of claim 1 , wherein the delay matching circuit includes a multiplexer 
having a first input coupled to drive a first transmission gate, a second input coupled to drive a 
second transmission gate, a select input coupled to the clock source to selectively enable one of 
the transmission gates, and an output coupled to the first and second transmission gates, wherein 
the transmission gates are configured to correspond substantially to a slave transmission gate in 
the flip-flop. 

8. (Original): The circuit of claim 7, wherein the transmission gates are configured to 
correspond substantially in size to the slave transmission gate in the flip-flop. 

9. (Previously Presented): A clock distribution circuit comprising: 
a clock source to generate a clock signal; 

a clock divider to divide the clock signal and produce a divided clock signal, and 
including a flip-flop that introduces a first propagation delay to the divided clock signal; and 

a delay matching circuit to distribute the clock signal, and to introduce a second 
propagation delay to the clock signal, the second propagation delay substantially matching the 

3 

(AMENDMENTFOKM.VERl ,0-04/30/04) 



PAGE 5/22 * RCVD AT 12/9/2004 6:10:39 PM [Eastern Standard Time] 4 SVR:USPT0-EFXRF-1/1 * DNIS:8729306 * CSID:+* DURATION (mm-ss):0M2 



Dee-09-2i)04 03 : 1t}pm Frora-8588456880 + T-724 P. 006/022 F-583 

Appl. No. 10/632,651 PATENT 
Amdt dated 12/9/04 Docket: 02Q556 

Reply to Office Action of 9/17/04 

first propagation delay introduced in the divided clock signal by the flip-flop, wherein the delay 
matching circuit includes: 

a multiplexer having a first input coupled to drive a first transmission gate, a second input 
coupled to drive a second transmission gate, a select input coupled to the clock source to 
selectively enable one of the transmission gates, and an output coupled to the first and second 
transmission gates, wherein the transmission gates are configured to correspond substantially to a 
slave transmission gate in the flip-flop; 

a PMOS transistor having a drain coupled to the first input, a gate coupled to ground, and 
a source coupled to a supply voltage, wherein the PMOS transistor is configured to correspond 
substantially to a PMOS transistor in a master output driver of the flip-flop; and 

an NMOS transistor having a drain coupled to the second input, a gate coupled to the 
supply voltage, and a source coupled to ground, wherein the NMOS transistor is configured to 
correspond substantially to an NMOS transistor in the master output driver of the flip-flop. 

10. (Original): The circuit of claim 9, wherein the PMOS transistor is configured to correspond 
substantially in size to the PMOS transistor in the master output driver of the flip-flop, and the 
NMOS transistor is configured to correspond substantially in size to the NMOS transistor in the 
master output driver of the flip-flop. 

1 1 . (Original): The circuit of claim 7, wherein the delay matching circuit includes an inverter 
coupled to the output of the multiplexer, wherein the inverter is configured to correspond 
substantially to an output driver in the flip flop. 

12. (Original): The circuit of claim 1, wherein the delay matching circuit includes: 

means for mimicking characteristics of slave transmission gates in the flip-flop; 
means for mimicking characteristics of transistors in a master output driver of the flip- 
flop; and 

means for mimic characteristics of an output driver in the flip-flop. 

13. (Original): The circuit of claim 1, wherein the clock divider includes a first asynchronous 
reset feature, and the delay matching circuit includes a second asynchronous reset feature that 
mimics operation of the first asynchronous reset feature, 
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14. (Previously Presented); A delay matching circuit for matching a propagation delay 
introduced to a divided clock signal by a flip-flop in a clock divider, the delay matching circuit 
comprising: 

a multiplexer coupled to a clock source generating an undivided clock signal; 

transmission gates within the multiplexer to substantially mimic characteristics of a slave 
transmission gate in the flip-flop in the clock divider; 

inputs coupled to the multiplexer to substantially mimic characteristics of a master output 
driver of the flip-flop; and 

an output coupled to the multiplexer to substantially mimic characteristics of an output 
driver in the flip flop. 

15. (Previously Presented): The circuit of claim 14, wherein the inputs include a first input 
coupled to drive a first transmission gate, and a second input coupled to drive a second 
transmission gate, the multiplexer further including a select input coupled to the clock source to 
selectively enable one of the transmission gates, wherein the output is coupled to the first and 
second transmission gates, and the transmission gates are configured to correspond substantially 
to slave transmission gates in the ft flip-flop. 

16. (Currently Amended): A delay matching circuit comprising: 

a multiplexer coupled to a clock source; 

transmission gates within the multiplexer to substantially mimic characteristics of a slave 
transmission gate in a flip-flop; 

inputs coupled to the multiplexer to substantially mimic characteristics of a master output 
driver of the flip-flop; 

an output coupled to the multiplexer to substantially mimic characteristics of an output 
driver in the flip flop; and 

a PMOS transistor having a drain coupled to a first one of the inputs, a gate coupled to 
ground, and a source coupled to a supply voltage, wherein the PMOS transistor is configured to 
correspond substantially to a PMOS transistor in a master output driver of the flip-flop; and 
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an NMOS transistor having a drain coupled to a second one of the inputs, gate coupled to 
the supply voltage, and a source coupled to ground, wherein the NMOS transistor is configured 
to correspond substantially to an NMOS transistor in the master output driver of the flip-flop. 

1 7. (Original): The circuit of claim 14, further comprising an inverter coupled to the output of 
the multiplexer, wherein the inverter is configured to correspond substantially to an output driver 
in the flip flop. 



1 8. (Previously Presented): The circuit of claim 14, wherein the propagation delay is a clock-to- 
Q propagation delay. 

19. (Previously Presented): The circuit of claim 14, further comprising an asynchronous reset 
feature to permit asynchronous reset of the output independently of the a clock signal generated 
by the clock source. 

20. (Previously Presented): A delay matching circuit comprising: 

a multiplexer having a first input coupled to drive a first transmission gate, a second input 
coupled to drive a second transmission gate, a select input coupled to a clock source to 
selectively enable one of the transmission gates, and an output coupled to the first and second 
transmission gates, wherein the transmission gates are configured to correspond substantially to a 
slave transmission gate in a flip-flop; 

a PMOS transistor having a drain coupled to the first input, a gate coupled to ground, and 
a source coupled to a supply voltage, wherein the PMOS transistor is configured to correspond 
substantially to a PMOS transistor in a master output driver of the flip-flop; 

an NMOS transistor having a drain coupled to the second input, a gate coupled to the 
supply voltage, and a source coupled to ground, wherein the NMOS transistor is configured to 
correspond substantially to an NMOS transistor in the master output driver of the flip-flop; and 

an inverter coupled to the output of the multiplexer, wherein the inverter is configured to 
correspond substantially to an output driver in the flip flop. 

21 . (Currently Amended): A circuit comprising: 
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a signal source to generate a signal; 

a signal distribution circuit to modify the signal and distribute a modified signal, and 
including a flip-flop that introduces a clock-to-Q propagation delay in the modified signal; and 

a delay matching circuit to distribute the signal, and introduce a second propagation delay 
to the signal without applying the clock signal to a flip-flop, the second propagation delay 
substantially matching the clock-to-Q propagation delay introduced in the modified signal by the 
flip-flop. 

22. (Previously Presented): A circuit comprising: 

a signal source to generate a signal; 

a signal distribution circuit to modify the signal and distribute a modified signal, and 
including a flip-flop that introduces a first propagation delay in the modified signal; and 

a delay matching circuit to distribute the signal, and introduce a second propagation delay 
to the signal, the second propagation delay substantially matching the first propagation delay 
introduced in the modified signal by the flip-flop, wherein the delay matching circuit includes: 

a multiplexer having a select line coupled to a signal source; 

transmission gates within the multiplexer to substantially mimic characteristics of a slave 
transmission gate in the ft flip-flop; 

inputs coupled to the multiplexer to substantially mimic characteristics of a master output 
driver of the flip-flop; and 

an output coupled to the multiplexer to substantially mimic characteristics of an output 
driver in the flip-flop. 

23. (Original): The circuit of claim 21, wherein the delay matching circuit includes a multiplexer 
having a first input coupled to drive a first transmission gate, a second input coupled to drive a 
second transmission gate, a select input coupled to the signal source to selectively enable one of 
the transmission gates, and an output coupled to the first and second transmission gates, wherein 
the transmission gates are configured to correspond substantially to a slave transmission gate in 
the flip-flop. 
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24. (Original): The circuit of claim 23, wherein the transmission gates are configured to 
correspond substantially in size to the slave transmission gate in the flip-flop. 

25. (Previously Presented): A circuit comprising: 

a signal source to generate a signal; 

a signal distribution circuit to modify the signal and distribute a modified signal, and 
including a flip-flop that introduces a first propagation delay in the modified signal; and 

a delay matching circuit to distribute the signal, and introduce a second propagation delay 
to the signal, the second propagation delay substantially matching the first propagation delay 
introduced in the modified signal by the flip-flop, 

wherein the delay matching circuit includes a multiplexer having a first input coupled to 
drive a first transmission gate, a second input coupled to drive a second transmission gate, a 
select input coupled to the signal source to selectively enable one of the transmission gates, and 
an output coupled to the first and second transmission gates, wherein the transmission gates are 
configured to correspond substantially to a slave transmission gate in the flip-flop, wherein the 
delay matching circuit further includes: 

a PMOS transistor having a drain coupled to the first input, a gate coupled to ground, and 
a source coupled to a supply voltage, wherein the PMOS transistor is configured to correspond 
substantially to a PMOS transistor in a master output driver of the flip-flop; and 

an NMOS transistor having a drain coupled to the second input, a gate coupled to the 
supply voltage, and a source coupled to ground, wherein the NMOS transistor is configured to 
correspond substantially to an NMOS transistor in the master output driver of the flip-flop, 

26. (Original): The circuit of claim 25, wherein the PMOS transistor is configured to correspond 
substantially in size to the PMOS transistor in the master output driver of the flip-flop, and the 
NMOS transistor to configured to correspond substantially in size to the NMOS transistor in the 
master output driver of the flip-flop. 

27. (Original): The circuit of claim 23, wherein the delay matching circuit includes an inverter 
coupled to the output of the multiplexer, wherein the inverter is configured to correspond 
substantially to an output driver in the flip flop. 
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28. (Currently Amended): A method comprising: 

dividing a clock signal with a flip-flop to produce a divided clock signal, and to introduce 
a clock-to-Q propagation delay to the divided clock signal; and 

introducing a second propagation delay to the clock signal with a delay matching circuit 
without applying the clock signal to a flin-flop. the second propagation delay substantially 
matching the clock-to-Q propagation delay introduced in the divided clock signal by the flip-flop, 
wherein the delay matching circuit substantially mimics delay characteristics of the flip-flop. 

29. (Previously Presented): The method of claim 28, wherein the delay matching circuit 
includes: 

a multiplexer having a select line coupled to a clock source; 

transmission gates within the multiplexer to substantially mimic characteristics of a slave 
transmission gate in the a flip-flop; 

inputs coupled to the multiplexer to substantially mimic characteristics of a master output 
driver of the flip-flop; and 

an output coupled to the multiplexer to substantially mimic characteristics an output 
driver in the flip flop. 

30. (Canceled). 

3 1 . (Original): The method of claim 28, wherein the delay matching circuit includes a 
multiplexer having a first input coupled to drive a first transmission gate, a second input coupled 
to drive a second transmission gate, a select input coupled to the clock source to selectively 
enable one of the transmission gates, and an output coupled to the first and second transmission 
gates, wherein the transmission gates are configured to correspond substantially to slave 
transmission gates in the flip-flop. 

32. (Previously Presented): A method comprising: 

dividing a clock signal with a flip-flop to produce a divided clock signal, and to introduce 
a propagation delay to the divided clock signal; and 
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introducing a second propagation delay 10 the clock signal with a delay matching circuit, 
the second propagation delay substantially matching the first propagation delay introduced in the 
divided clock signal by the flip-flop, wherein the delay matching circuit substantially mimics 
delay characteristics of the flip-flop, 

wherein the delay matching circuit includes a multiplexer having a first input coupled to 
drive a first transmission gate, a second input coupled to drive a second transmission gate, a 
select input coupled to the clock source to selectively enable one of the transmission gates, and 
an output coupled to the first and second transmission gates, and wherein the transmission gates 
are configured to correspond substantially to slave transmission gates in the flip-flop, wherein the 
delay matching circuit includes: 

a PMOS transistor having a drain coupled to the first input, a gate coupled to ground, and 
a source coupled to a supply voltage, wherein the PMOS transistor is configured to correspond 
substantially to a PMOS transistor in a master output driver of the flip-flop; and 

an NMOS transistor having a drain coupled to the second input, a gate coupled to the 
supply voltage, and a source coupled to ground, wherein the NMOS transistor is configured to 
correspond substantially to an NMOS transistor in the master output driver of the flip-flop. 

33. (Original): The method of claim 31, wherein the delay matching circuit includes an inverter 
coupled to the output of the multiplexer, wherein the inverter is configured to correspond 
substantially to an output driver in the flip flop. 
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